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Global Food Security 
Programme 

• We foster a systems’ view across all 
major public funders of research; scoping 
out the “known unknowns”  

“Food security, nutrition and sustainable 
agriculture must remain a priority on the 
political agenda, to be addressed through a 
cross-cutting and inclusive approach, 
relevant to all stakeholders at global, 
regional and national level.”   [G8 statement 
July 2009] 

http://www.dfid.gov.uk/


9.2bn 
A third more people, 
 each demanding more…. 



Tilman et al., 2011 (PNAS) 
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Per capita demand growth and 
income 



IS MORE OF THE SAME A GOOD 
STRATEGY? 



Food security and malnutrition 

 

The Lancet 2013 382, No. 9891: 536–551 
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http://www.thelancet.com/journals/lancet/issue/vol382no9891/PIIS0140-6736(13)X6038-6
http://www.thelancet.com/journals/lancet/issue/vol382no9891/PIIS0140-6736(13)X6038-6
http://www.thelancet.com/journals/lancet/issue/vol382no9891/PIIS0140-6736(13)X6038-6


 

UK 10 



 

Bojana Bajzelj (2015) 



Globally, if we carry on as we 
are… 

• We need to produce more food by 
2050 than we have done in human 
history 

• This will require 120% more water; 
42% more cropland and loss of 14% 
more forest 

• This will emit enough carbon dioxide 
to create 2 degrees of global warming 

• We’ll lose much of the world’s 
biodiversity 

• Food will increasingly be associated 
with early deaths 

NCC 
2014 



WHAT IS SUSTAINABILITY? 



 

Brundtland Report (1987): “Sustainable development 
is development that meets the needs of the present 
without compromising the ability of future generations 
to meet their own needs.” 



Sustaining what? 

• Growth? 

• Whilst 
minimising 
impacts? 

• Whilst 
maintaining 
natural capital? 

• Whilst avoiding 
tipping points? 

• Whilst keeping 
the world as it is? 

http://www.kateraworth.com/doughnut/ 



What does land do? 

 
Sustainability is about 
maintaining ecosystem 
services at a landscape scale 
appropriate to place, societal 
needs and ethical values. 



Sustainable intensification: 

• If demand is growing it implies 
increasing output per unit area 
(intensification) and this needs to be 
done sustainably: i.e. 

• increasing food production from 
existing farmland in ways that place far 
less pressure on the environment and 
which do not undermine our capacity to 
continue producing food in the future 

Garnett et al Science 2014 



SI as the “win-win” 

• More yield and less impact is 
the “have your cake and eat 
it” solution 

• To what extent is it possible? 



INTENSIFICATION 



Outputs have risen per unit area to 
keep pace with per capita demand 

• Global output  gone 
up nearly 4x 

• Pop size 3bn to 7bn 

15 gallons 



 

• Every place is different 
• Exploiting GxExM at fine scales to 

raise yields 



Innovation space 

• Efficiency of resource use, using 
new and best knowledge  
– Best practice (perhaps especially) in 

low input systems 

– “Precision” Farming 

– Pest control 

– Fertilisers and their efficiency 

• New genetics (crops and livestock)  

• Manage soils better to avoid loss of 
function 

• Efficient and innovative food 
storage, processing and transport 

 

 

Robotic weeding: 
Weed recognition through machine vision (26 species); 
applies Glyphosphate only to the leaf of the weed (~1 g 
per hectare cf 720 g/ha) 
 

Simon Blackmore, Harper Adams 

Stockbridge Technology Centre’s LED 
Blockhouse 



THE CHALLENGES OF SUSTAINABLE 
INTENSIFICATION 

1. Farming disrupts ecosystems at 
multiple scales: place-based solutions 
needed 



Increasing yields reduces biodiversity 

No simple recipe 
for sustainability: 
High yielding 
organic agriculture 
can impact on 
ecology in similar 
ways to 
conventional 
farming 

Gabriel et al 2013 J appl ecology 



…and at larger scales 

 

http://images.google.co.uk/imgres?imgurl=http://dereila.ca/dereilaimages/Hoverfly.jpg&imgrefurl=http://dereila.ca/dereilaimages/bugs.html&usg=__vKporVpuZBawQIQ-Mb-IFkl2_FQ=&h=594&w=794&sz=246&hl=en&start=7&um=1&tbnid=iw8OklAwGx3PsM:&tbnh=107&tbnw=143&prev=/images?q=hoverfly&hl=en&rlz=1T4GZEZ_en-GBGB230GB232&um=1
http://images.google.co.uk/imgres?imgurl=http://schoolnet.gov.mt/tanti/pictures/Bumble Bee.jpg&imgrefurl=http://schoolnet.gov.mt/tanti/Creatures.html&usg=__M6q_vq6GPz0gK2PnLvIf3nGSv_M=&h=575&w=800&sz=71&hl=en&start=33&um=1&tbnid=jZLfbQIg8KyhcM:&tbnh=103&tbnw=143&prev=/images?q=bumble+bee&ndsp=18&hl=en&rlz=1T4GZEZ_en-GBGB230GB232&sa=N&start=18&um=1


Outcomes depend on context 
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Organic Organic Conventional Conventional 

Gabriel et al 2010 Ecol Letts 

Landscape with >15% org 

Landscape with <5% org 



THE CHALLENGES OF SUSTAINABLE 
INTENSIFICATION 

2. Managing systemic impacts 



Specialisation of “function” can be 
more efficient: land sparing 

Gabriel et al. 2009 J app Ecol; 2010 Ecol Letts; Hodgson et al 2010 Ecol. Letts 
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Food  ecol Food  ecol 

Parcel producing 
food+ biodiversity 

Parcel producing 
food 

Parcel producing 
biodiversity 



Smarter landscapes 
are possible 

• It is possible to “design” 
landscapes better to 
deliver a range of goods 

 



Sustainable landuse is further complicated 
by market forces connecting distant land 

http://www.eea.europa.eu/data-and-maps/figures/net-trade-flows-in-soya (2012) 
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http://images.nationalgeographic.com/wpf/media-live/photos/000/003/cache/mt-des-
voeux_300_600x450.jpg 

Spatial planning needed for a “sustainable 
system” 

 

Yield potential 

ES potential 

location 



 



 



FINAL THOUGHTS 



 
 



Business as usual is a Jevon’s 
paradox: more is not enough 

Production 
(unsustainable) Cheap food Waste 

Over consumption 
Environmental impact 
Increasing demand 
 

The M25 model 
(or the “economic growth increases wellbeing model”) 

Production 
(sustainable) 

“full cost of food” 

Less waste 
Healthy consumption 
Low environmental impact 
Managed demand 

Sustainable nutrition 



Who shapes our food system? 

waste 



Conclusions 

• Demand needs to change as 
well as production 

• Embedding “sustainable 
nutrition” with consumers and 
in policy may help drive systemic 
change 

• SI needs spatial policy if it is 
really to drive S (beyond “doing 
more with less”) 



Thank you! 

tim.benton@foodsecurity.ac.uk  

www.foodsecurity.ac.uk  
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